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Typical Hodographs Associated with Various Storm Types
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Bluestein (1993)

Role of the Gust Front/Cold Pool 
in Multicell Convection 

•from numerical simulations NO shear
(i.e., not 
enough.)

Shear 
just right.

Too much
Shear.

If the amount of shear is just right to 
balance the cold pool, then gust 
front/cold pool circulation may allow 
air parcels to reach LFC and form 
new convection multicell 
propagation.



Bluestein (1993)

Vorticity balance concept for cold pool/shear interaction.
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Bluestein (1993)

Vorticity balance in the case 
of two colliding gust fronts 

If the vorticity of each approaching cold 
pool is comparable, then vorticity 
balance upon collision is achieved and 
air parcel moves upward at 
intersection, possibly reaching LFC 
and forming new convection.



Figure 8.8 Houze (1993)

Schematic showing storm motion as combination of cell motion 
and new cell development

Vc :  cell motion vector
Vp : propagation vector (new cell growth)
Vs : storm system vector

Vs = Vc + Vp



Bluestein (1993)

Interaction of an updraft with the 
environmental shear in a supercell, 
Part I

• Linear pressure perturbations and 
associated vertical motions
• Explains dominant right/left  
movers associated with 
clockwise/counter-clockwise shear

a. Unidirectional Shear Case

b. Clockwise Curved Shear Case



Bluestein (1993)
Figure 3.25 (top)

Classic example of 
a splitting thunderstorm 
and right-moving supercell.
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Interaction of an updraft with the 
environmental shear in a supercell 
Part II

• Implications of rotation
• Non-Linear pressure perturbations 
and associated vertical motions
• Helps explain storm splitting

a. Initial Stage

b. Splitting Stage

Bluestein (1993)



Source: http://www.crh.noaa.gov/lmk/soo/88dimg/52896_evt.php
May 28 1996
South-central Indiana
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WSR-88D reflectivity evolution of splitting supercells

Right mover 
bit more 
dominant 
here.

Right-
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mirror 
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WSR-88D reflectivity evolution of splitting supercells
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Weisman and Klemp
(1986)

Schematic 
summarizing the 
role of shear in the 
development of 
multicell and 
supercell storms.

Straight Hodograph
(Unidirectional)

Curved (clockwise) 
hodograph

ΔV < 15 m s-1 ΔV > 25 m s-1



Weisman and Klemp (1986)

Numerical model 
simulations of 
wind shear and 
updraft 
redevelopment 
(Runs A-F)

A. Short-lived multi-cell

B. Supercell on the 
south side of a 
multicell line.

supercell

40 min

80 min

120 min

mid-level 
updraft 
>5 m s-1 

shaded

Rain 
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contours
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front



Weisman and Klemp (1986)

C. Right-flank 
Supercell split 
from weaker left 
flank storm.

Mirror
Image
Supercells
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Weisman and Klemp (1986)

D.  Right-flank supercell



E. Weak squall line

F. Squall line with 
bow-echo

Bow-echo

Weisman and Klemp (1986)



Bluestein (1993)

Storm type as a function of vertical shear and CAPE

Shear

CAPE



Weisman and Klemp (1986)

Storm type as a function of Bulk Richardson Number (R).
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